1. Introduction {#sec0005}
===============

With over 20 million inguinal hernias performed every year around the world, groin hernias are one of the most common operations performed in the United States by general surgeons [@bib0005]. Groin Hernias are also the most common operations performed by general surgeons at the Veteran Affairs (VA) North Texas Health Care System (VANTHCS) [@bib0010], [@bib0015].

Of the two types of groin hernias (inguinal and femoral), hernias of the femoral canal are much less common than inguinal hernias. Femoral hernias are more common in women compared to men, and are more likely to present with complications [@bib0020]. Any viscus within the abdominal cavity with proximity to the groin hernia sac has the potential to become part of the hernia contents.

Some hernias with specific bowel contents have been named according to the surgeon who described the entity. For instance, the eponym Littre's hernia refers to a groin hernia that contains a Meckel's diverticulum within the hernia sac, which was named after Alexis de Littre [@bib0025]. Similarly, When the appendix is found within the inguinal canal, the hernia is called an Amyand's hernia, after Claudius Amyand [@bib0030]. A hernia that contains two loops of incarcerated small bowel in a "W" configuration is called a Maydl's hernia, first described by Karel Maydl [@bib0035]. Of the many hernias with specific eponyms, the one that contains the appendix within the femoral canal is one of the most uncommon types. This hernia is called a de Garengeot hernia (DGH), named after the French surgeon René-Jacques Croissant de Garengeot who first described it [@bib0040]. Owing to its rarity, incidence of DGH is typically reported in terms of case reports rather that the incidence in the general population.

In the present report, we discuss a patient who had a DGH during exploration of the inguinal canal. This case is unusual because it occurred in a nonagenarian male veteran patient. The unique aspect of this case is that it was performed in its entirety under local anesthetic.

2. Methods {#sec0010}
==========

This is a case report of a patient who presented with this disease at the VA North Texas Health Care System (VANTHCS). The medical records were reviewed for this patient in the computer patient record system. Informed consent was obtained from the patient for the publication of this report. This work has been reported according with the SCARE criteria [@bib0045].

3. Case report {#sec0015}
==============

A 94-year-old Caucasian man with a past medical history significant for hypertension and Parkinson's disease was brought to the Emergency Department by his family with complains of fatigue. He needed intermittent assistance with daily life activities. He was admitted to the medical service for the management of an acute event of CHF exacerbation. As he improved from his respiratory status, he developed acute onset of a painful right inguinal bulge. He had no prior hernia history. His bowel function was normal.

On physical exam he appeared frail, but in no acute distress. His BMI was 17.6 kg/m^2^. He had no fever and normal vital signs. Examination of his right groin showed a had a 3-cm, tender, bulge without skin changes. Laboratory analysis was normal without leukocytosis. An acute abdominal series was obtained and demonstrated no distention of the bowel and no air fluid levels.

Patient was made nil by mouth; judicious intravenous fluids were administered. A dose of hydromorphone was given and reduction by taxis was attempted. Patient was placed in Trendelenburg with slight hip flexion and abduction. Gentle and sustained pressure was applied to the right groin bulge. Discomfort ensued and no improvement in hernia size was perceived. It was then clear that we were facing an acutely incarcerated groin hernia.

After discussing all options with the patient and his family, the consensus decision was operative intervention with the presumptive diagnosis of an incarcerated inguinal hernia. Informed consent was obtained. A right groin exploration was undertaken under local anesthetic in combination with monitored care anesthesia by the senior author (SH), who is a staff general surgeon at the VANTHCS. An incision was made on the skin overlying the right inguinal canal with a technique previously described for the repair of inguinal herniorrhaphy [@bib0015]. Examination of the inguinal canal demonstrated an intact transversalis fascia and no indirect hernia sac within the spermatic cord ([Fig. 1](#fig0005){ref-type="fig"}).Fig. 1Groin exploration revealed a femoral defect containing the appendix and tip appendicitis.Fig. 1

We then proceeded with examination of the femoral canal. An abscess was encountered and evacuated. Contiguous with the abscess cavity, the hernia sac was encountered. It was necrotic, and contained the distal appendix which was perforated and necrotic ([Fig. 1](#fig0005){ref-type="fig"}). The sac was opened and this revealed tip appendicitis. The entire appendix was eviscerated within the femoral canal and amputated at the base with a gastrointestinal stapling device. The hernia sac was then closed. The hernia was repaired using a McVay technique approximating the conjoint tendon to Cooper's ligament. Relaxing incision were performed. A Penrose drain placed within the abscess cavity and externalized inferiorly in the thigh. The skin was left open to heal by secondary intention.

Pathological examination demonstrated acute appendicitis with transmural necrosis and peri-appendicitis. The patient underwent wound care with wet to dry dressings. He was discharged from the hospital 6 days after the procedure. At the last follow up, 30 days after the operation, he was doing well. The incision was well-healed. He had no complications and no signs of recurrence. Review of the chart at the time of manuscript preparation demonstrated that the patient was doing well at 95-years of age now. No complaints related to his operation were noted. There was no evidence of recurrence five months after the operation.

4. Discussion {#sec0020}
=============

Hernia surgery constitutes one third of the practice of the senior author of the present report (SH). Over a thirteen-year operative experience with hernia surgery 1153 groin hernias have been performed by the same surgeon. Only one has demonstrated to be a DGH with appendicitis and necrosis leading to abscess formation. A DGH with appendicitis and an abscess has been previously described [@bib0050], [@bib0055]. In contrast to the 81- and 72-year-old women previously reported, our case differs in that our patient was male, nonagenarian, did not have an ultrasound or computed tomography studies, and the entire operation was performed under local anesthetic.

Owing to the higher rate of femoral hernias in women, DGH is one forth the incidence in men compared to women [@bib0060]. Because the Veteran patient population is primarily composed of men, the incidence of both femoral and DGH hernias is much lower [@bib0010], [@bib0015]. A comprehensive review of 36 patients with DHG (8 men and 28 women) showed and average age of 75.5 years with a range of 36--90 years. The patient in the present repot is, therefore, on the older side of the spectrum and might be the oldest male patient with a DGH reported today.

Inguinal hernia surgery does not typically rely on pre-operative diagnostic imaging. Previous studies have shown that 31% of patients with a DGH undergo abdominal radiography and 25% had a pre-operative CT [@bib0040]. While pre-operative knowledge of an appendix containing femoral hernia might facilitate surgical planning, this strategy might cause a delay in therapeutic interventions. Further, these tests are not always diagnostic [@bib0040]. Thus, in the present case, we elected to proceed with groin exploration that incidentally revealed a DGH, which is consistent with most reported cases of a DGH [@bib0040].

A unique aspect in the management of this patient was the choice of local anesthetic for the surgical approach. This approach has also been previously reported on a 71-year-old woman [@bib0055]. However, most cases of DGH have been performed under general anesthesia [@bib0040]. In the experience of the hernia surgeon of the present report, 8% of all groin hernias (n = 87) have been successfully performed under local anesthetic. This has included, sliding hernias, incarcerated hernias, femoral hernias, and now DGH with an appendectomy. Thus, in agreement with previous reports [@bib0055], we support the feasibility of local anesthetic for the management of DGH especially in older patients with multiple comorbid conditions.

While laparoscopy might be a good option for some patients with DGH if the diagnosis is known preoperatively [@bib0065], [@bib0070], most cases of DGH are made during groin exploration. Further, laparoscopy limits the use of local anesthetic for the repair. Once the appendix is identified within the femoral canal, reduction is an option if appendicitis is clearly excluded [@bib0075]. An appendectomy can be performed through the groin hernia incision in cases of appendicitis [@bib0080].

An open repair of the femoral hernia defect has been the most commonly performed strategy with obliteration of the defect by bringing the conjoint tendon to Cooper's ligament and performing relaxing incision over the internal oblique fascia (McVay technique) [@bib0040]. This approach is further favored in cases of infection or abscess formation. However, prosthetic mesh has been used in cases when the appendix is reduced rather than amputated [@bib0085], [@bib0090].

5. Conclusion {#sec0025}
=============

DGH is an usual type of hernia that is typically found incidentally. Pre-operative imaging via US or CT is might be useful, but typically not employed. Local anesthetic is feasible for the repair of DGH. An appendectomy should be performed in cases of appendicitis, but reduction is acceptable without. The McVay technique is the most common repair, but laparoscopy and mesh might be utilized in some cases.
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